using two different types of HbA1c measuring instruments (Bio-Rad D100, Bio-Rad Laboratories, Hercules, CA, USA; and Tosoh G8 System, Tosoh, Tokyo, Japan). Out of 36 patients whose complete blood count (CBC) results were determined using the Sysmex XN-9000 automated hematology analyzer (Sysmex, Kobe, Japan), 1 patient was agged for an abnormal white blood cell (WBC) scattergram with an abnormally low uorescent signal. However, this patient did not obtain a differential WBC count, whereas the remaining 35 patients were agged unremarkably with respect to differential WBC counts. Incidentally, hemoglobin (Hb) variants can be detected using HbA1c tests in clinical laboratories. We found 38 patients with Hb variants after reviewing a total of 29,398 HbA1c test results from January 2017 to December 2017. While reviewing the complete blood count results of the patients (N=36) using the Sysmex XN-9000 analyzer (Sysmex, Japan), 35 patients were flagged as unremarkable with respect to differential white blood cell (WBC) counts. However, 1 patient with a normal WBC count did not obtain a differential WBC count while being flagged for an abnormal WBC scattergram in the white blood cell differential (WDF) channel. The WBC histogram showed an abnormally low fluorescent signal in the WDF channel; however, the differential WBC count was normal upon microscopic examination. After testing the patient's buffy coat suspended in normal saline and removing red blood cells (RBCs), the WBC scattergram and differential WBC count returned to normal. This finding suggests that the presence of a patient's RBCs may affect WBC scattergrams and Hb variants may interfere with the fluorescent dye in the differential WBC count. Therefore, when an abnormal WBC scattergram with an abnormally low fluorescent signal is encountered on the Sysmex XN-9000 analyzer, the presence of an Hb variant can be suspected.
Incidentally, hemoglobin (Hb) variants can be detected using HbA1c tests in clinical laboratories. We found 38 patients with Hb variants after reviewing a total of 29,398 HbA1c test results from January 2017 to December 2017. While reviewing the complete blood count results of the patients (N=36) using the Sysmex XN-9000 analyzer (Sysmex, Japan), 35 patients were flagged as unremarkable with respect to differential white blood cell (WBC) counts. However, 1 patient with a normal WBC count did not obtain a differential WBC count while being flagged for an abnormal WBC scattergram in the white blood cell differential (WDF) channel. The WBC histogram showed an abnormally low fluorescent signal in the WDF channel; however, the differential WBC count was normal upon microscopic examination. After testing the patient's buffy coat suspended in normal saline and removing red blood cells (RBCs), the WBC scattergram and differential WBC count returned to normal. This finding suggests that the presence of a patient's RBCs may affect WBC scattergrams and Hb variants may interfere with the fluorescent dye in the differential WBC count. Therefore, when an abnormal WBC scattergram with an abnormally low fluorescent signal is encountered on the Sysmex XN-9000 analyzer, the presence of an Hb variant can be suspected. In order to demonstrate Hb interference in this study, we isolated the patient's buffy coat suspension (red blood cells [RBCs] excluded), and performed a differential WBC count using the Sysmex XN-9000 analyzer. In contrast to the initial results, the WBC scattergram changed to a normal pattern, showing similar differential WBC counts as those from the manual differential counts via microscopy (Fig. 1B) . Furthermore, we replaced the patient's plasma with normal saline and consequently obtained an abnormal WBC scattergram that was similar to the initial ndings ( (Fig. 1D) . Altogether, these results suggest that the presence of a patient's RBCs may affect WBC scattergrams and that Hb variants may interfere with the uorescent dye in the differential WBC counts. In order to con rm the analytical interference in the differential WBC count using the analyzer, the differential WBC counts were normal in the myeloperoxidase channel using the ADVIA 2120i (Fig. 1F) . Therefore, the presence of unstable Hb may affect results differently between analyzers due to the reagents and methods used to stain WBC.
According to previous reports, the abnormal WBC scattergram with the abnormally low uorescent signal observed using the Sysmex analyzer may have been caused by unstable Hb interference released in the WDF channel during incomplete RBC lysis [3] [4] [5] [6] . The polymethine uorescence dye used for differential WBC count in the Sysmex analyzer binds to some Hb variants with a greater af nity when compared to the nucleic acids of WBCs [3] . It may also reduce WBC permeability to the dye and therefore, reduce WBC staining, resulting in abnormally low uorescence signals in the WDF channel [6] . Previous reports have described the diagnosis of unstable Hb variants detected in the WDF channel using automated hematology analyzers such as the Sysmex XE series [3] [4] [5] [6] (Table 1 ). The reported cases had relatively normal laboratory results without severe hemolytic anemia. All the cases dis- 
